Mass spectrometry-based quantitative proteomics have become a powerful tool for discovery and development of protein biomarkers in clinical research. To ensure high sensitivity and selectivity most emerging techniques for quantifying peptides and proteins are based on a combination of immuno-affinity enrichment, protein digestion and LC-MS analysis. Although several validated methods have been published, a thorough investigation of the capture and digestion step is still needed as it has been demonstrated that antigen-antibody interactions have an impact on protein digestion and thus on quantitative determination of the protein. This paper explores the impact of antigen-antibody interactions on protein digestion and will investigate the importance of the pre-digestion elution of the target protein.
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Validated immunocapture based MS-methods for biomarkers ProGRP 1 and hCG 2 were used as model systems. Extraction of ProGRP and hCG spiked to serum was performed using monoclonal antibodies (mAbs) immobilized on magnetic beads. Captured proteins were kept on beads or eluted from beads, then subjected to different pre-treatment factors (such as reductive alkylation or no treatment), followed by tryptic digestion. The generated peptides were further separated by liquid chromatography and detected in full scan mode using an LTQ-Orbitrap.
Initial work has shown a loss of signal intensity of more than 50 % for one of the signature peptides when ProGRP was digested in the presence of antibodies immobilized on magnetic beads. This could be due to limited peptide generation caused by steric hindrance or unspecific binding of generated peptides to the beads. Current work has confirmed this, and shown that several of the other produced tryptic peptides also were affected by the presence of magnetic beads after digestion. A comparison was therefore performed between digestion in the presence of magnetic beads (on-beads digest) versus elution from and removal of the breads prior to digestion. Elution of bound proteins with removal of the magnetic beads prior to digestion did however neither improve signal intensity or sequence coverage nor reduce the number of missed cleavages. By leaving the beads in solution during digest (after the elution step), both signal intensity and sequence coverage increased to the level of on-beads digest. The most effective set-up was however elution following on-beads digest. Applying this regime further improved the signal intensity of some peptides.
